Pyridylamino derivatization is suitable for the microanalysis of glycans but there is a problem in that by-products of the labeling reaction and fluorescent substances from samples occasionally interfere with the detection of pyridylamino glycans. We have reported a three-step purification method (S. Natsuka et al., FEBS J., 278, 452-460 (2011)). That method gives high purity and high yield for various glycans, but it is rather complicated. In this study I checked the efficiency of a one-step method with a spin column for the purification of pyridylamino glycans and found that it was excellent in respect of throughput. High-throughput analysis of N-glycans is desirable in glycomics.
Pyridylamination, a fluorescence-tagging method for oligosaccharides, is widely used in structural analysis and the measurement of glycans. Although it has many advantages, including high sensitivity, high resolution, and chemical stability, it also has a major difficulty: contaminants that originate in natural fluorescent materials in the samples and by-products of the tagging reaction interfere with subsequent HPLC analysis. This problem is especially serious in analyzing small samples. Hence the results are not definitive, even though several purification methods have been devised. [1] [2] [3] [4] We have adopted a combination of three purification methods, phenol/chloroform extraction, gel filtration, and graphite carbon adsorption chromatography, for precise analysis of PA-glycans from natural sources, 5) but the method was rather complicated. Hence I attempted to devise a simple method of PA-glycan purification.
A MonoSpin Amide spin column (GL Science, Tokyo) that contained monolithic silica-bound carbamoyl residue, was treated with 0.5 mL of eluting solution (acetonitrile:water:aqueous ammonia= 10:90:0.1) and then equilibrated with 0.5 mL of washing solution (acetonitrile:water=90:10). To determine the size dependency of the yield, PA-IMO were processed by the MonoSpin Amide spin column. PA-IMO were dissolved in 80 mL of water, and then 720 mL of acetonitrile was added. PA-IMO in 90% acetonitrile were loaded into the column by centrifugation (5,000 rpm, 2 min). The resin was washed twice with 0.2 mL of washing solution by centrifugation (10,000 rpm, 30 s), and then PA-IMO were eluted twice with 0.2 mL of the eluting solution by centrifugation (5,000 rpm, 2 min). The combined eluate was lyophilized and dissolved in water, followed by size-fractionation HPLC analysis 5) (Fig. 1) . HPLC was performed on a TSK gel Amide 80 column (0:46 Â 7:5 cm, Tosoh, Tokyo) at a flow rate of 0.5 mL/min. The column was equilibrated with 50 mM ammonium formate pH 4.4, containing 80% acetonitrile. A sample was injected, and the acetonitrile concentration was decreased linearly from 80 to 65% in the first 5 min, 65 to 55% in the second 5 min, and then 55 to 30% in the following 25 min. PA-oligosaccharides were detected with a fluorescence spectrophotometer at an excitation wavelength of 315 nm and an emission wavelength of 400 nm. As for the results, PA-glucans larger than hexamer were recovered at a rate of more than 40%, though the yield of smaller glucans was lower (Fig. 1) .
To determine purification efficiency against glycoprotein-derived materials, PA-glycans prepared from Biosci. Biotechnol. Biochem., 76 (10), [1982] [1983] 2012 Note bovine fetuin were purified with the MonoSpin Amide spin column. The method of preparation of the PAglycans was described previously. 5) Briefly, 1 mg of bovine fetuin was hydrazinolized with 0.2 mL of anhydrous hydrazine at 100 C for 10 h. This hydrazinolysis condition is optimized for N-glycans, and a considerable portion of mucin-type glycans should suffer a peeling reaction under it. After removal of the hydrazine, the glycans were re-N-acetylated with acetic anhydride in saturated sodium bicarbonate solution on ice over 30 min. The sodium ion was removed with cation exchanger Dowex50 Â 2 (Dow Chemical, Midland, MI). The fraction containing the glycans was lyophilized and pyridylaminated. Half of the sample was purified with the MonoSpin Amide spin column, other half was purified by a 3-step method reported previously. 5) Equivalent amounts of the purified samples were analyzed by size-fractionation HPLC as described above ( Fig. 2A and B) . Contaminant materials were sufficiently removed by both methods. The peaks of N-glycans in the two samples exhibited very similar patterns, but the yield by spin-column purification was 49% of that of the 3-step purification method. For mucin-type glycans, the ratios of the yields of sialyl galactose, monosialo type 1, disialo type 1, and disialo type 2 were 25, 41, 54, and 51% respectively. The fetuin N-glycans were further separated on a reversed phase column under conditions described the previously 5) (Fig. 2C and D) . The ratios of the peak areas were essentially the same between purification methods. For 20 corresponding major peaks, the ratios of the yields were in a range of 54 -45%. In view of the results, the simple purification method with the MonoSpin Amide spin column is useful for N-glycan analysis, in particular when many samples are processed at the same time. That is, the new method is suitable for the highthroughput N-glycan analysis that is desired for glycomics. On the other hand, the 3-step method reported previously 5) is excellent as to processing yield and is especially useful for small oligosaccharides such as O-linked glycans.
